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CIRCUIT CONFIGURATION FOR CONTROLLING THE TRANSMITTING 
POWER OF A BATTERY-OPERATED TRANSCEIVER , 

5 

Background of the Invention : 
Field of the Invention : 
The invention relates to a circuit configuration for 
controlling the transmitting power of a battery-operated 
up 10 transceiver having a battery for providing a supply voltage 
131 and a power stage for the controllable amplification of a 

!*f radio -frequency signal. 

m 

ill Mobile transceivers, especially cellular digital mobile 



HI 



15 telephones, are supplied, with voltage by a battery. The 

higher the transmitting power of the mobile telephone, the 
higher the current drawn from the battery. The current 
flowing through the battery produces a voltage drop across its 
internal impedance. When the current is higher, the voltage 

20 provided for the circuit to be supplied correspondingly drops. 
That loaded voltage is therefore lower than an idling voltage. 
If the operating voltage supplied by the battery is no longer 
sufficient for proper operation of the mobile transceiver, the 
device is switched off. 

25 
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In mobile telephones, a power output stage generating the 
transmitted signal used for radiation can be connected 
directly, i.e. without buffering, together with other circuit 
units of the mobile telephone, to the battery. The other 
loads can be digital circuits such as microcontrollers, 
digital signal processors, reference clock generators, etc.. 
Due to digital system control, switching-of f as a result of 
inadequate supply voltage is determined by those last- 
mentioned loads. Current consumed additionally due to the 
higher transmitting power, and an additional voltage drop 
generated as a result across the internal impedance of the 
battery, causes the device to be switched off earlier. A 
nominal power of the mobile telephone is individually 
calibrated during production. 

It is a problem that the battery is rapidly discharged, 
especially with a high transmitting power, and a telephone 
call can be abruptly terminated by the automatic switching-pf f 
control without the operator being able to react with 
sufficient speed. That restricts the ease of operation and 
the possible uses of such mobile telephones. 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
circuit configuration for controlling the transmitting power 
of a battery-operated transceiver, which overcomes the 





GR 00 P 1119 



hereinaf ore-mentioned disadvantages of the heretofore -known 
devices of this general type so that operating time is longer. 

With the foregoing and other objects in view there is 
5 provided, in accordance with the invention, a circuit 

configuration for controlling the transmitting power of a 
battery-operated transceiver. The circuit configuration 
comprises a battery for providing a supply voltage. A power 
stage is provided for controllable amplification of a radio- 
es 10 frequency signal. A comparison device has an input side for 



receiving a reference signal and a signal coupled to the 
supply voltage. The comparison device also has an output side 
for supplying a difference signal. A control device is 
provided for controlling the gain of the power stage in 



In a circuit configuration according to the invention, the 
transmitting power of the transceiver is reduced in dependence 
on the battery voltage. For this purpose, the nominal value 

2 0 of the power control is lowered in dependence on the battery 
voltage. If a telephone call is made at the end of the 
battery charge in a mobile transceiver having such a circuit 
configuration, the availability of the battery is extended due 
to two effects. On one hand, the availability is extended due 

2 5 to the reduced power consumption so that less current is drawn 
from the battery and, as a result, sufficient battery charge 



15 



dependence on the difference signal. 
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is available longer with a given capacity. On the other hand, 
the availability is extended due to the reduced voltage drop 
across the internal impedance of the battery due to the lower 
load current so that the switching-of f of the device is 
5 delayed. 

In the circuit according to the invention, the reduction in 
power is achieved through the use of analog circuit measures. 
Only relatively few additional components are required which 
10 can be included inexpensively in one of the integrated 
m circuits of the transceiver. No digital computing effort is 

ly required so that the remaining digital system control of the 

^ circuit is not influenced with additional computing effort. 

w The power control operates continuously so that the reduction 

it 15 in power ensures that the .device can stay in operation as long 
^ as possible and with the largest possible power. Therefore, 

the duration of a telephone call currently made with a low 
battery charge is extended as far as possible. 



20 In accordance with a concomitant feature of the invention, a 
signal which is generated by a voltage divider connected to 
the battery voltage is compared with a reference signal and a 
difference signal is generated. The power of the power output 
stage is controlled in dependence on this difference signal. 

25 The difference signal is subtracted from a predetermined 
constant nominal value. This corrected nominal value, in 
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turn, is compared with a signal representing the transmitting 
power so that the difference signal being obtained directly 
controls the driver stages of the output stage. The 
transmitting power can be determined, for example, by a 
conventional directional coupler and a detector diode. The 
correction of the nominal value for the transmitting power is 
only activated when the loaded battery voltage being delivered 
is below the threshold value mentioned initially. A preferred 
embodiment of the invention is in the field of mobile 
telephones which are. constructed for current and future 
cellular digital mobile telephone networks. 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a circuit configuration for controlling the 
transmitting power of a battery-operated transceiver, it is 
nevertheless not intended to be limited to the details shown, 
since various modifications and structural changes may be made 
therein without departing from the spirit of the invention and 
within the scope and range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
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of specific embodiments when read in connection with the 
accompanying drawings . 

Brief Description of the Drawings : 

Fig. 1 is a schematic diagram of a circuit configuration 
according to the invention; 

Fig. 2 is a graph showing a characteristic of a comparator of 
the circuit of Fig. 1; and 

iji Fig. 3 is a basic schematic and block diagram of a battery of 

yj a mobile transceiver with connected loads. 

m 

w 

Description of the Preferred Embodiments : 
LH 15 Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 3 thereof, there is seen a 
circuit having a battery 10 which includes three battery cells 
11a, lib and 11c that are connected in series. A voltage V is 
impressed by the three battery cells 11a, lib, 11c. The 

20 voltage V drops as the discharging of the battery increases. 
The battery cells 11a, lib and 11c are connected in series 
inside the battery with an internal impedance 13 . An 
operating voltage VB which supplies the mobile transceiver is 
present at terminals 12a and 12b. A correspondingly high 

2 5 voltage is dropped across the internal impedance 13 depending 
on a current I drawn from the battery. The operating voltage 
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VB loaded by the current consumption in the device is obtained 
from the cell voltage V minus the voltage drop generated by 
the operating current I across the impedance 13 . The higher 
the operating current I, the lower the loaded operating 
5 voltage VB, with the cell voltage V remaining the same. 

Moreover, with increasing discharging of the battery cells, 
the cell voltage V delivered by them also decreases. 

The operating voltage VB supplies all functional units of the 
^£ 10 mobile transceiver. These functional units include digital 
\j\ circuit parts 20, for example microcontrollers, digital signal 

UJ processors, clock generators, etc. Voice signals digitally 

m 

Uj processed by these circuits are radiated through a radio- 

s' 

frequency output stage 30. In the illustrated exemplary 
:3 s ! 15 embodiment, the power output stage 3 0 is formed of three 
individual series-connected amplifiers. The power output 
stage 3 0 is also fed from the battery voltage VB . As the 
transmitting power of the output stage 3 0 becomes higher, the 
current I drawn from the battery increases. The supply 

20 voltage VB for the digital circuit parts 20 then drops. The 

microcontroller contains suitable circuits, through the use of 
which the operating voltage VB is interrogated. If the 
operating voltage VB drops below a threshold value, this is 
detected by the microcontroller and a switching-of f signal S 

25 is generated at a terminal 21. The consequence thereof is 
that the mobile transceiver is switched off since it is no 
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longer guaranteed that the functional units of the mobile 
transceiver, especially the digital circuit parts, operate 
sufficiently reliably. 

5 The circuit shown in Fig. 3 is used to delay the switching-of f 
of the mobile telephone as long as possible during a long 
conversation at high transmitting power. The circuit reduces 
the variable part of the power consumption of the mobile 
telephone, namely the transmitting power. As a result, the 
O 10 current I drawn from the battery and, correspondingly, the 

t j* voltage drop across the internal impedance 13 of the battery 

U"= 

..I; drop, so that the loaded operating voltage VB increases and 

jVj delays the generation of the switching-of f signal S by the 

i:- 

q digital circuits 20. The GSM (global system for mobile 

TU 15 communication) standard for digital cellular mobile telephones 

O makes it possible to reduce the transmitting power under 

extreme conditions, for example when the battery charge 

approaches depletion . 

20 The circuit shown in Fig. 1 interrogates the loaded battery 
voltage VB provided for supplying the mobile telephone and 
generates a difference signal VDIFF referred to a reference 
voltage VREF. The difference signal VDIFF is used for 
correcting a predetermined nominal power signal PREF . The 

2 5 nominal power PREF is predetermined by device control in 

accordance with transmitting and receiving conditions. The 
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nominal transmitting power is usually programmed individually 
for the device during the production of the mobile telephone. 
Finally, a corrected nominal power PREF 1 is used for 
controlling the power of the controllable radio -frequency 
5 output stages 30. 

In detail, the circuit of Fig. 1 is configured as follows: A 
voltage divider 40, 41 is connected between terminals 12a and 
12b of the operating voltage VB supplied by the battery. The 
□ 10 output of the voltage divider 40, 41, i.e. a circuit node 
""^ located between resistors 40, 41, is connected to a negative 

iJ • 

/** T input of a comparator 42 . A positive input of the comparator 

42 is fed with the fixed reference voltage VREF which is 
independent of the fluctuations of the operating voltage. 
15 Many circuits for providing a supply-voltage- independent 

constant voltage are known. The difference signal VDIFF which 
is available at an output of the comparator 42 specifies the 
amount by which the supply voltage VB is below the reference 
voltage VREF. The difference signal VDIFF is supplied 
20 negatively to an input of an adder 43. The signal PREF 

representing the nominal power is fed in at another input of 
the adder 43. An output of the adder 43 supplies the signal 
PREF' which represents a nominal power that is corrected in 
accordance with the dropping of the supply voltage VB below 
25 the reference voltage VREF. The signal PREF' is supplied to a 
negative input of another comparator 44 . A signal POUT which 

-9- 



11! 




GR 00 P 1119 



is fed at a positive input of the comparator 44 is a measure 
of a radio -frequency output power delivered by the power stage 
30. In order to generate the signal POUT, a coupling element 
45 is provided which is coupled to an output 31 of the last 
stage of the power amplifier output stage 30. Coupling the 
radio frequency into the coupling element 45 generates a 
voltage referred to ground across a Schottky diode 46. The 
Schottky diode 4 6 is used to determine the radio frequency 
amplitude of the signal which is present at a gate of the 
coupling element 45 that detects the wave moving away. 
Changes in the output power can be measured across a 
resistance 47. The resistance 47 is connected into a signal 
line leading to the positive input of the comparator 44 . The 
resistance 4 7 is additionally connected to ground through a 
capacitor 4 8 to produce RC low-pass filtering. The output 
signal of the comparator 44 is used for controlling the power 
of the output stage 30. An input of this stage is supplied 
with a radio- frequency signal RFIN which is amplified in the 
power stage 3 0 and is delivered as output signal RFOUT in 
order to be radiated through the antenna of the mobile 
telephone . 

In principle, the comparator 42, which compares the battery 
voltage VB with the reference voltage VREF, has the 
characteristic shown in Fig. 2. When the loaded battery 
voltage VB is above the reference voltage VREF, the output 
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signal VDIFF of the comparator 42 is zero. This means that 
the corrected nominal value for the output power signal PREF' 
is equal to the predetermined nominal value of the signal 
PREF. In the case of a high available battery voltage VB, the 
5 power output stage 3 0 is fully driven in accordance with the 
requirements of the given situation. If the available battery 
voltage VB is below the reference voltage VREF, the difference 
signal VDIFF generated at the output of the comparator 42 is 
different from zero in the positive direction. There is then 
Q 10 suitably a linear relationship between the operating voltage 

VB and the difference voltage VDIFF as shown in Fig. 2. This 
s l means that as the battery voltage VB drops (VB < VREF) , the 

j'Tl difference voltage VDIFF rises toward positive values along a 

H straight line. The effect is that the corrected nominal value 

pj 15 of the output power PREF 1 is reduced as compared with the 
Q nominal value PREF provided by the circuit. The transmitting 

power of the output stage 3 0 is correspondingly set to be 
lower by the same amount. As a consequence, the current I 
drawn from the battery drops so that the supply of battery 
20 charge is consumed less rapidly. Moreover, the voltage 
dropping across the internal impedance 13 of the battery 
decreases so that the operating voltage VB increases and the 
switching-of f of the device by the digital circuits 20 is 
delayed. In this manner, the call currently made by the user 
25 of the mobile telephone is extended. The lower the operating 
voltage VB becomes due to the battery charge approaching 
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depletion, the lower the transmitting power output by the 
power output stage 30 is set. Advantageously, this keeps the 
call duration as long as possible with the highest possible 
transmitting power. However, this extension is at the cost of 
a higher bit error rate due to the lower transmitting power 
which, however is more than balanced by the advantage 
achieved. This solution is compatible with the GSM standard 
which provides for a reduction in power. 

The proposed circuit measures operate in an analog manner and 
do not interfere with the digital control of the 
microcontroller of the mobile telephone. The small number of 
additional components 40, 41, 42, 43 can be easily 
accommodated in the integrated circuit setting the 
transmitting power. The additional circuit expenditure will, 
therefore, scarcely increase the production costs of the chip 
set for mobile telephones. 
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